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SUBJECT: Provisions f o r  On-Pad Emergency DATE: January 4, 1966 
Egress from CM: Current Status - 
Case 330 FROM: P. R. Knaff 

L. G. Miller 

ABSTRACT 

This memorandum describes the requirements for on-pad 
emergency egress of the flight crew and the extent to which 
this capability has been provided. Emergency egress is effected 
through the CM access arm. It was necessary to conduct an 
emergency egress demonstration utilizing a fully suited, 3-man 
crew in order to plan for emergency egress and to verify the 
compatibility of the recently redesigned access arm adapter hood 
with both Block I and Block I1 command modules. Demonstration 
o f  emergency egress from the Block I CM showed that exit times 
were compatible with current emergency egress plans. Certain 
mock-up design problems precluded the demonstration of emergency 
egress from the Block I1 CM. 

The memorandum points out the necessity to reverify the 
exit times from the Block I CM under conditions which more 
closely match the planned hardware configurations. Secondly, 
the operational implications of the data obtained from the Block I 
demonstration are noted. Finally, future requirements for demon- 
strations and for information reporting are summarized. 
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SUBJECT: P r o v i s i o n s  for On-Pad Emergency DATE: J a n u a r y  4 ,  1965 
Egress  from CM: Cur ren t  S t a t u s  - 
Case 330 FROM: P.  R.  Knaff 

L. G .  Mil l e r  

MEMORANDUM FOR FILE 

Purp o s e 

emergency e g r e s s  o f  t he  f l i g h t  crew and the e x t e n t  t o  which t h i s  
c a p a b i l i t y  h a s  been p r o v i d e d .  

Th i s  memorandum d e s c r i b e s  t h e  r equ i r e r . en t , s  for on-pad 

- Background 

A p l a n  f o r  on-pad emergency egress fron t h e  CM must be  
p rov ided  d u r i n g  t h e  p e r i o d  bounded by s p a c e c r a f t  h a t c h  c l o s e - o u t  
and space  v e h i c l e  l i f t - o f f .  
t k i s  p e r i o d ,  t h e r e  would be f o u r  a l t e r n a t i v e s  a v a i l a b l e  to t he  
f l i g h t  crew. Depending on t h e  s p e c i f i c  s i t u a t i o n ,  t?ey could :  

If a m a l f u n c t i o n  were t o  o c c u r  d u r i n g  

1 ,  3emain i n  t h e  s p a c e c r a f t  u n t i l  t he  d i f f i c u l t y  i s  r e s o l v e d .  

2 s  LTse the  l a u n c h  escape  syst.em t o  e f f e c t  an  09-pad a b o r t .  

3. Have ground p e r s o n n e l  r e t u r n  t o  t b e  l aunch  pad and a s s i s t  
w i t h  a s t r o n a u t  e g r e s s  v i a  t he  CM Access A r m .  

4, Perform an  unaided emergency e g r e s s  v i a  t k e  CPI Access A r m .  

After  t k e  crew h a s  e n t e r e d  the  C M  and ?a t e?  c l o s e - o u t  h a s  
bee? a c c o n p l i s h e d ,  t h e  a c c e s s  arm i s  r o t a t e d  back a g a i y s t  t he  
i m b i l i c a l  tcwer and a u t o m a t i c a l l y  l a t c h e d  i n  p l a c e ,  In. c a s e  of  a n  
emergency, t be  arm must be capab le  o f  b e i n g  r o t a t e d  t a c k  i n t o  p l a c e  
i r l  3 C  seco2ds .  The a d a p t e r  hood (shown i n  F i g u r e s  1 and 2) must 
be p o s i t i o n e d  s o  a s  n o t  to i n t e r f e r e  w i t h  opening  o f  t h e  crew 
b a t c h  o r  e i t 5 e r  Block I or Block I1 command Sr,odiJ-lPs, 

The s i z e  o f  t h e  crew k a t c h  open ings  ovl Block T and 
Block IT Apollo command modules i s  t h e  same, but t h e  Block 11 
v e r s i o n  haas an  o u t e r  h a t c h  which i s  hinged on one s i d p e  There a r e  
EO hi.n,ges 03 t h e  Block I o u t e r  ha tch?_ .  Recent a c t i o n  r e s u l t e d  i n  t h e  
d e s i g n  o f  a s i n g l e  a d a p t e r  hood f o r  use  w i t h  b t b  Block I and 
Block 11 command modules s t a r t i n g  w i t h  AS 204af)1i I n  o r d e r  t o  

~ f Apollo I n t e r - c e n t e r  I n t e r f a c e  Con t ro l  Dociurr.ent 65 ICD 
8311 da ted  October  29, 1965. 
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demonstrate the flight c g s'ability to perforrr, an unaided emergency 
egress, it was requested 7.7 that Block I and Block IT spacecraft 
mockups be provided, along with a CM access arm adapter hood. The 
demonstration was also to identify any design changes reqaired f o r  
unassisted crew egress and establish tine estimates for this opera- 
tion. In late November, it was determined that the demonstration 
would be held in conjunction with a Block I1 Critical Design Review 
to be held during the week of December 13 at N o r t h  AFericar! Aviation, 
kwney, California. 

Conduct of Demonstration 

For the demonstration, accurate Block I and I1 spacecraft 
mockups were to be provided luding couches, a portable life 
suppo@)systern (PLSS)  Rockup , flight-weight and flight-configured 
doors including operating latches, and boost protective covers. 
An interim version of the CM access arm adapter hood, modified to 
permit its use with Block I and I1 CM crew hatches, was also to be 
available. Three suited astronauts were t c  duplicate the situation 
that will exist in the CM following hatch close-out and, on command, 
perform a simulated emergency egress. The times required to perform 
egress f rom both spacecraft configu.rations were to be recorded for 
use in planning pad emergency egress operational procedures. Of 
more specific interest on the Block I CM was t h e  question of whether 
the ablative hatch and boost prctective cover wo;rld come to rest in 
such a manner as to interfere with astroraut egress, In the Block 
I1 version, it was to be determined {a) whether t h e  storage loca- 
tion of the PLSS would interfere with astronaut egress, and 
!b) whether the hinged ablative hatch presented any operational 
difficulties . 

A demonstration of emergency egress f m m  the Block I CM 
took place. It required 33 seconds for the f i r s f  crew member to 
exist from the spacecraft; all three astronaxts were out after 41 
seconds had elapsed. 

The times repcrted above represent agproxinaticns only. 
Exact data must necessarily await resolutio- of t h e  following 
discrepancies, which were observed at tke egress demonstration: 

'*'Memorandum dated October 29, 1965, f r o m  CA/Assistant Director 
for Flight Crew Operations to PA/Manager, Apollo Spacecraft Program 
Office, Subject: "CM Block I and I1 Egress Demonstration." 

the CM in the vicinity of the hatck (Block IT o n l y ) .  
(3)Fresent plans indicate that a fL,SS unit will be stored in 

(4)i.e., the inner pressure katch and t h e  ablative hatch. 

I 
6. m 
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1. The s e a l s  around. t h e  i n n e r  p r e s s u r e  h a t c h  were n o t  i n  p l a c e .  

2. The l a t c h i n g  mechanism on t h e  b o o s t  p r o t e c t i v e  cove r  was 
n o t  c o n f i g u r e d  f o r  use  w i t h  t h e  Block I1 CM and could  n o t  
be  o p e r a t e d  when i n s t a l l e d  on the  Block I v e r s i o n .  

3. A "h inge"  a r rangement ,  which i s  supposed t o  c o n s t r a i n  

4. 

t h e  mot ion  o f  the  boos t  p r o t e c t i v e  c o v e r ,  was not used .  

A f a b r i c  c l o s u r e  (5) o v e r  t he  end o f  t h e  ad .ap ter  hood was 
n o t  a v a i l a b l e .  

No d e m o n s t r a t i o n  of  unaided emergency e g r e s s  from t h e  
Block I1 CM took  p l a c e .  This  was due p r i m a r i l y  t o  t h e  f a c t  t h a t  
( a )  t he  s t o r a g e  l o c a t i o n  o f  t he  _PI,SS u n i t ,  i n  c o n j u n c t i o n  w i t h  
c e r t a i n  s p a c e c r a f t  s t r u c t u r a l  f e a t u r e s ,  would n o t  a l l o w  i n s t a l l a t i o n  
of t h e i n n e r  p r e s s u r e  h a t c h  and ( b )  t h e  hinged a b l a t i v e  h a t c h  had n o t  
been i n s t a l l  It i s  understood t h a t  xinor m o d i f i c a t i o n s  t o  c e r t a i n  
CM l o n g e r o n s  Tg) a r e  b e i n g  c o n s i d e r e d  i n  o r d e r  t o  a l l e v i a t e  t he  
PLSS i n t e r f e r e n c e .  

F u t u r e  Requirements  

Even though t h e r e  were a number o f  d i s c r e p e n c i e s  a s s o c i a t e d  
w i t h  t h e  Block I e g r e s s  demons t r a t ion ,  i t  i s  f e l t  t h a t  th-e  d a t a  
o b t a i n e d  i s  s a t i s f a c t o r y  f o r  some p l a n n i n g  pu rposes .  E x i t  of t h e  
f i r s t  crewman i n  approximate ly  t h i r t y  seconds  shows c l e a r l y  t h a t  t h e  
c u r r e n t  r equ i r emen t  f o r  access  arm reatfachJLent  i n  t h i r t y  seconds  i s  
a minimum r e q u i r e m e n t .  I t  a l s o  h . i g h l i g h t s  t h e  peed to s p e c i f y  t h a t  
crew egress th rough  t h e  h a t c h  be de l ayed  u n t i l  i t  i s  a s c e r t a i n e d  t h a t  
t h e  a c c e s s  arm i s  ex tended  and p r o p e r l y  p o s i t i o n e d .  Furtkermors, i t  
i s  n e c e s s a r y  t o  d e l a y  opening of  t h e  o u t e r  b a t c h  lacti1 t h e  a c c e s s  
arm i s  i n  p o s i t i o n  because :  (1) I n  Block I, t h e  p r e n a t u r e l y  opened 
h a t c h  door  would f a l l  t o  t h e  g round ,  and (2) i n  Block 11, t h e  h-atch 
door ,  i f  opened t o o  SOOR,  F i g h t  i n t e r f e r e  w i t k  a c c e s s  arm. a t tachmer?t  
and might a l s o  r e s u l t  i n  haec!? and C M  dp fo rma t ion ,  It remains  to 
o b t a i n  a d d i t i o n a l  d a t a  f o r  t he  Block 11 CM, a t a s k  which lnus t  
n e c e s s a r i l y  a w a i t  r e s o l u t i o n  o f  the I'ISS s t o r a g e  problem. 

(5)The  c o v e r  s e r v e s  t o  x a i n t a i f i  envi ronmenta l  chamber 
( c . f .  F i g u r e  1) c l e a n l i n e s s  when the  CM a c c e s s  arr? i s  r e t r a c t e d .  
It i s  i n s t a l l e d  f o l l o w i n g  crew h a t c h  c l o s e - o u t  and cou ld  con- 
c e i v a b l y  i n t e r f e r e  w i t h .  opening o f  t h e  a b l a t i v e  ( o u t e r )  h a t c h .  

( b ) T h e s e  a r e  i n t e r i o r  s t r u c t u r a l  members l o c a t e d  n e a r  t he  - s i d e  crew h a t c h .  
'p s 
t 
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A d d i t i o n a l l y ,  i t  i s  s t r o n g l y  suggps ted  t h a t ,  a t  a 
minimum, a mockup of t h e  a d a p t e r  tood  and closiJre be a v a i l a b l e  
f o r  use  a t  any f u t u r e  emergency e g r e s s  d e m o n s t r a t i o n ,  LTse of 
t h e  a c t u a l  a d a p t e r  hood would be muc? more d e s i r a b l e ,  b u t  
d e l i v e r y  schedu le  c o n s i d e r a t i o n s  w i l l  p r o b a b l y  p r e c l J d e  t h i s .  

The i n f o r m a t i o n  con ta ined  h e r e i n  i s  fo be d i s c u s s e d  a t  
l e n g t h  a t  t h e  n e x t  meet ing  of t h e  FmPrge9cy E g r e s s  Wcriting Group 
of  ALOC t o  be scheduled  f o r  R i d  J anua ry ,  1966. 2 r o v i s i o n  h a s  a l s o  
been made for t h e  f i n d i n g s  of t h e  Emergency E g r e s s  Working Group 
to be r e p o r t e d  t o  t h e  Apollo Sa t turn  Crew S a f e t v  Pane l  e a r l y  i n  
March. 

2022-PRK-dly 
203 2-LGM 

L, G. Mil ler  

copy t o  
Messrs .  C .  H. Bolender  - NASA/MOA 

J. K. Holcomb - NASA/MAO 
T. A .  Keegan - NASA/MA-2 
J. Kubat - NASA/MA_P 
M. M. Ragsd.ale - NASA/MAR 
B. K. Thomas - NASA/MAO 

S. T. Bed,dingfield - KSC/SC0-330 
H. E. Comer - KSC/EPV-15 

J. W .  B i lodeau  - MSC/SF2 
W. W. J ade r lund  - NSC,/'LTS~ 
W .  J .  North - MSC/CF 
R.  S. Saye r s  - MSC/'JFL?4 

C .  Bidgood 
J. A .  Hornbeck 
B. T. Howard 
J. Z .  Menard 
C .  R .  Moster 
T. L. Powers 
M. M. Purdy 
I. M. Ross 
T. H. Thompson 
G. B. T rousso f f  
R.  L. Wagner 
C e n t r a l  F i l e s  
Department 1023 
Members o f  Department 2C.32 
L i b r a r y  


